Induction of MKP-1 prevents the cytotoxic effects of PI3K inhibition in hilar cholangiocarcinoma cells.
Hilar cholangiocarcinoma (Klatskin tumor) is one of the most difficult cancers to treat. We demonstrate activation of phosphoinositide-3-kinase (PI3K)/Akt signaling, which is a critical pathway for cell survival, in hilar cholangiocarcinoma cells. However, inhibition of PI3K has little effect on hilar cholangiocarcinoma cell survival. In this study, we investigated the mechanism by which hilar cholangiocarcinoma cells resist PI3K inhibitors. Human hilar cholangiocarcinoma cells KKU-100 were treated with PI3K inhibitors, and cell viability and apoptosis assays were performed. The expression of a MAPK phosphatase (MKP-1) that contributes to cancer cell survival in response to multiple stress stimuli was assayed by quantitative real-time RT-PCR and western blotting. In addition, the effects of the MKP-1 inhibitor were studied in KKU-100 cells treated with PI3K inhibitors. Incubation of KKU-100 cells with PI3K inhibitors resulted in increased expression of MKP-1. Furthermore, we found that inhibition of MKP-1 using siRNA silencing sensitized KKU-100 cells to PI3K inhibitor-induced apoptosis via increased phosphorylation of p38 MAPK. These results indicate that concurrent inhibition of PI3K and MKP-1 induces apoptosis in KKU-100 cells. Simultaneous targeting of the PI3K pathway and MKP-1 may be a useful approach to improve therapies directed against hilar cholangiocarcinoma.